Amyotrophic lateral sclerosis: changes of noradrenergic and serotonergic transmitter systems in the spinal cord.
Noradrenaline (NA), dopamine (DA), serotonin (5-HT) and 5-hydroxyindoleacetic acid (5-HIAA) were measured in discrete subdivisions of cervical, thoracic and lumbar spinal cord segments obtained at autopsy of 4 subjects with amyotrophic lateral sclerosis (ALS) and 7 control patients. NA concentrations in thoracic and lumbar spinal cord of ALS patients were 2- to 4-fold higher compared with values obtained in control patients. 5-HT levels were unchanged at the cervical and thoracic level and slightly above normal in lumbar spinal cord, while the concentration of 5-HIAA was lowered in cervical and thoracic, but within the control range, in lumbar spinal cord. As a result, the molar ratios of 5-HT/5-HIAA were increased at all spinal levels in ALS. No difference in spinal DA concentration was found between ALS and control patients. The changes in the noradrenergic and serotonergic transmitter systems reported here most probably reflect a decreased release of these transmitter substances in ALS spinal cord. Since lack of the facilitatory monoaminergic influence would necessitate an increase in the excitatory, potentially neurotoxic glutamatergic input onto the motoneurones, we hypothesize that this could contribute to the progressive loss of spinal motoneurones in amyotrophic lateral sclerosis.